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(54) MAGNETIC TAPE DUBBING SYSTEM AND DEVICE THEREFOR 

(57)Abstract: 

PURPOSE: To obtain a device capable of dubbing a recorded magnetic tape to 
such a magnetic tape as to be stored just in its recordable time that is shorter 
than the length of the original recorded magnetic tape. 

CONSTITUTION: A 1st magnetic tape 2 already recorded is once reproduced 
(including retrieval) by a magnetic recording and reproducing device land a 
recording time for a recorded part to be dubbed from this tape is stored in a 
memory 6. Thenwhen this part is reproduced by a magnetic reproducible device 
13and is dubbed to a 2nd magnetic tape 17a residual amt. of the magnetic tape 17 
on the recording side is always operated by a system control microcomputer 5and 
a recording mode is automatically changed over between a standard one and a 
long time one to meet a just required recording time from the contents of the 
memory 6. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a magnetic tape dubbing method which dubs the 1st recorded magnetic 
tape to the 2nd magnetic tape whose record time portion is shorter than thisAfter 
playing the 1st magnetic tape of the above once and memorizing the record time 
of a recording part which should be dubbed by a memory meansWhen carrying out 
dubbing recording to the 2nd magnetic tape of a magnetic recording mediumplaying 
the 1st magnetic tape of the above again with a magnetic-reproducing deviceSo 
that a residue of the 2nd magnetic tape of the above may be calculated and it may 
be restored to the record time of the 1st magnetic tape of the above memorized 
by the above-mentioned memory meansA magnetic tape dubbing method switching 



automatically a recording mode of the above-mentioned magnetic recording 
medium to a long time or a standard from a long time from a standard. 
[Claim 2] A magnetic tape dubbing device which dubs the 1st recorded magnetic 
tape to the 2nd magnetic tape whose record time portion is shorter than 
thiscomprising: 

A magnetic-reproducing device. 

A magnetic recorder and reproducing device connected to this. 
A memory means which detects and memorizes the record time of a recording 
part which should be dubbed at the time of magnetic tape playback of the above 
1st by this magnetic recorder and reproducing device. 

A calculating means which calculates a residue of the 2nd magnetic tape of the 
above when dubbing to the 2nd magnetic tape of the above with the above- 
mentioned magnetic recorder and reproducing device in response to a 
regenerative signal of the 1st magnetic tape of the above by the above-mentioned 
magnetic-reproducing device. 

A control means which switches automatically a recording mode of the above- 
mentioned magnetic recorder and reproducing device to a long time from a 
standardor a standard from a long time from the result of an operation of this 
calculating meansand a memory content of the above-mentioned memory means 
so that a recording part of the 1st magnetic tape of the above may be restored to 
the 2nd magnetic tape of the above. 

[Claim 3]A magnetic tape dubbing device which dubs the 1st recorded magnetic 
tape to the 2nd magnetic tape whose record time portion is shorter than 
thiscomprising: 

A magnetic-reproducing device. 

A memory means which detects and memorizes the record time of a recording 
part which should be dubbed at the time of magnetic tape playback of the above 
1st by this magnetic-reproducing device. 

A magnetic recording medium connected to the above-mentioned magnetic- 
reproducing device. 

A calculating means which calculates a residue of the 2nd magnetic tape of the 
above when dubbing to the 2nd magnetic tape of the above with the above- 
mentioned magnetic recording medium in response to a regenerative signal of the 
1st magnetic tape of the above by the above-mentioned magnetic-reproducing 
device. 

A control means which switches automatically a recording mode of the above- 
mentioned magnetic recording medium to a long time from a standardor a standard 
from a long time from the result of an operation of this calculating meansand a 
memory content of the above-mentioned memory means so that a recording part 
of the 1st magnetic tape of the above may be restored to the 2nd magnetic tape 
of the above. 

[Claim 4]A magnetic tape dubbing method or a device of claim 1 thru/or claim 3 



given in any 1 paragraph setting up arbitrarily a portion which the 2nd magnetic 
tape records with a magnetic recorder and reproducing device or a magnetic 
recording medium. 

[Claim 5]A magnetic tape dubbing method or a device of claim 1 thru/or claim 3 
given in any 1 paragraph which divides the record time of the 2nd magnetic tape 
into N division into equal partsand is characterized by specifying arbitrarily a 
portion which carries out dubbing recording with a magnetic recorder and 
reproducing device or a magnetic recording medium. 

[Claim 6]Detect the record time of a recording part which should dub the 1st 
magnetic tape with a magnetic recorder and reproducing device or a magnetic- 
reproducing deviceand it is made to face this that a memory means memorizes. A 
magnetic tape dubbing method or a device of claim 1 thru/or claim 5 given in any 
1 paragraph playing the 1st magnetic tape of the above at high speed (search is 
included). 

[Claim 7]When dubbing the 1st magnetic tape to the 2nd magnetic tapea 
magnetic-reproducing device a signal which starts playback of the 1st magnetic 
tapeA magnetic tape dubbing method or a device of claim 1 thru/or claim 6 given 
in any 1 paragraph currently making as [ start / a magnetic recorder and 
reproducing device or a magnetic recording medium / give a magnetic recorder 
and reproducing device or a magnetic recording mediumand / with this signal / 
record ]. 

[Claim 8]When dubbing the 1st magnetic tape to the 2nd magnetic tapea signal 
with which a magnetic recorder and reproducing device or a magnetic recording 
medium starts record to the 2nd magnetic tape is given to a magnetic-reproducing 
deviceA magnetic tape dubbing method or a device of claim 1 thru/or claim 6 
given in any 1 paragraph currently making as [ start / a magnetic-reproducing 
device / with this signal / playback of the 1st magnetic tape ]. 
[Claim 9]When a record time portion of the 2nd magnetic tape is longer than the 
record time of a recording part which should dub the 1st magnetic tapeA magnetic 
tape dubbing method or a device of claim 1 thru/or claim 8 given in any 1 
paragraph characterized by a thing which indicate that a recording mode of a 
magnetic recorder and reproducing device or a magnetic recording medium is 
dubbed only by a canonical modeand there is an excess recordable on the 2nd 
magnetic tapeand which is done. 

[Claim 10]When the 1st magnetic tape is pluralityA magnetic tape dubbing method 
or a device of claim 1 thru/or claim 9 given in any 1 paragraph characterized by 
making it make a memory means of a magnetic recorder and reproducing device or 
a magnetic recording mediumand a magnetic-reproducing device memorize all the 
record time of a recording part which should dub each magnetic tape. 
[Claim 1 1]A magnetic tape dubbing method or a device of claim 1 thru/or claim 10 
given in any 1 paragraph turning off a magnetic tape dubbing device automatically 
at the time of an end of dubbing. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the magnetic tape dubbing method 
and device which dub recorded magnetic tape to the 2nd magnetic tape whose 
record time portion is shorter than it using a magnetic-reproducing devicea 
magnetic recording mediumor a magnetic recorder and reproducing device. 
[0002] 

[Description of the Prior Art]When the 1st recorded magnetic tape is dubbed to 
the 2nd magnetic tape whose record time portion is shorter than thisLike the 
magnetic recorder and reproducing device which recorded all the dubbing time in 
the mode for a long time [ with slow tape speed ]or was indicated by JP63- 
261560A using two or more tapesln the timed recording systemas a magnetic tape 
hour of use did not exceed the decided picture recording timesit was either of 
whether to switch recording mode to a long time (EP mode) automaticallyand to be 
recorded on it from a standard (SP mode)by calculating the residue time of 
magnetic tape. 

[0003] Drawing 13 is what shows the magnetic recorder and reproducing device 
shown in JP63-261 560AThe 1st and 2nd magnetic recorder and reproducing 
devices and 2 1 and 13 The 1st magnetic tapeThe system control microcomputer 
circuit where 3 controls a control head4 controls CTL signal reading circuit 
writingand 5 controls operation of the 1st magnetic recorder and reproducing 
device 1The rotating magnetic head in which 7 carries out record reproduction of 
the signal of the above-mentioned magnetic tape 2and 8 A regenerative-signal 
processing circuitThe monitor output terminal of a regenerative signal and 10 9 A 
supply side tape-reel number-of-rotations detector circuitAs for the 
regenerative-signal output terminal of the 2nd magnetic recorder and reproducing 
device 13and 15the rolling-up side tape-reel number-of-rotations detector circuit 
and 12 are [ a recording signal processing circuit and 17 ] the 2nd magnetic tape a 
tape residual quantity arithmetic circuit and 14 11 the record signal input terminal 
of the 1st magnetic recorder and reproducing device land 16. 
[0004]Nextoperation is explained. In order to dub the 1st recorded magnetic tape 
2it is played with the 2nd magnetic recorder and reproducing device 13It is 
inputted into the 1st magnetic recorder and reproducing device 1 from the record 
signal input terminal 15 from the regenerative-signal output terminal 14and 
dubbing recording is carried out to the 2nd magnetic tape 17 with the rotating 
magnetic head 7 from the recording signal processing circuit 16. At this 
timeexpect the record time of the 1st recorded magnetic tape 2 beforehanddecide 
dubbing timeand The supply side tape-reel number-of-rotations detector circuit 
10 of the 2nd magnetic tape 1 7The tape residual quantity arithmetic circuit 12 
calculates a residue with the signal of the rolling-up side tape-reel number-of- 
rotations detector circuit Hand the optimal recording mode of the 1st magnetic 
recorder and reproducing device 1 is automatically controlled by the system 



control microcomputer circuit 5. 
[0005] 

[Problem(s) to be Solved by the Invention]In the conventional recording 
reservation system shown in drawing 13 Since it is made as [ record / calculate 
the residue of magnetic tape so that a magnetic tape hour of use may not exceed 
the decided picture recording times/ it / from a standard/ switch recording mode 
to a long time and ]Like [ in the case of it being good when picture recording times 
are known clearly beforehandbut dubbing recorded magnetic tape ]In the dubbing 
system of the magnetic tape which is not grasped in the recordable device which 
the exact record time of the above-mentioned magnetic tape and the time of the 
recording section of a tape to need recordBy the above-mentioned conventional 
method of calculating the residue time of magnetic tapeand switching recording 
mode to a long time automaticallyand recording it on it from a standarddubbing 
was difficult so that a magnetic tape hour of use might not exceed the decided 
picture recording times. 

[0006]When dubbing recorded magnetic tapethis invention the exact record time of 
the above-mentioned magnetic tapeand the time of the recording section of 
magnetic tape to needThe residue time of magnetic tape is calculatedand 
recording mode is automatically switched to a standard and a long timeand is 
recorded on them so that it may be made to grasp in the recordable device to 
record and a magnetic tape hour of use may not exceed the record time decided 
in the dubbing system of magnetic tape. 
[0007] 

[Means for Solving the Problem]In that to which a magnetic tape dubbing method 
concerning this invention dubs the 1st recorded magnetic tape to the 2nd 
magnetic tape whose record time portion is shorter than thisAfter playing the 1st 
magnetic tape of the above once and memorizing the record time of a recording 
part which should be dubbed by a memory meansWhen carrying out dubbing 
recording to the 2nd magnetic tape of a magnetic recording mediumplaying the 1st 
magnetic tape of the above again with a magnetic-reproducing deviceA residue of 
the 2nd magnetic tape of the above is calculatedand a recording mode of the 
above-mentioned magnetic recording medium is automatically switched to a long 
time or a standard from a long time from a standard so that it may be restored to 
the record time of the 1st magnetic tape of the above memorized by the above- 
mentioned memory means. 

[0008]A magnetic tape dubbing device of this invention is characterized by 
comprising: 

Magnetic-reproducing device. 

A magnetic recorder and reproducing device connected to this. 
A memory means which detects and memorizes the record time of a recording 
part which should be dubbed at the time of magnetic tape playback of the above 
1st by this magnetic recorder and reproducing device. 

A calculating means which calculates a residue of the 2nd magnetic tape of the 
above when receiving a regenerative signal of the 1st magnetic tape of the above 



by the above-mentioned magnetic-reproducing device and dubbing to the 2nd 
magnetic tape of the above with the above-mentioned magnetic recorder and 
reproducing deviceA control means which switches automatically a recording mode 
of the above-mentioned magnetic recorder and reproducing device to a long time 
from a standardor a standard from a long time from the result of an operation of 
this calculating meansand a memory content of the above-mentioned memory 
means so that a recording part of the 1st magnetic tape of the above may be 
restored to the 2nd magnetic tape of the above. 

[0009]A memory means which detects and memorizes the record time of a 
recording part which should be dubbed at the time of magnetic tape playback of 
the above 1 st by magnetic-reproducing device and this magnetic-reproducing 
deviceA regenerative signal of the 1st magnetic tape of the above by magnetic 
recording medium connected to the above-mentioned magnetic-reproducing 
device and the above-mentioned magnetic-reproducing device is receivedA 
calculating means which calculates a residue of the 2nd magnetic tape of the 
above when dubbing to the 2nd magnetic tape of the above with the above- 
mentioned magnetic recording mediumFrom the result of an operation of this 
calculating meansand a memory content of the above-mentioned memory meansit 
has a control means which switches automatically a recording mode of the above- 
mentioned magnetic recording medium to a long time from a standardor a standard 
from a long time so that a recording part of the 1 st magnetic tape of the above 
may be restored to the 2nd magnetic tape of the above. 

[001 0]A portion which the 2nd magnetic tape records is arbitrarily set up with a 
magnetic recorder and reproducing device or a magnetic recording medium. 
[001 1]The record time of the 2nd magnetic tape is divided into N division into 
equal partsand a portion which carries out dubbing recording is arbitrarily specified 
with a magnetic recorder and reproducing device or a magnetic recording medium. 
[0012]Detect the record time of a recording part which should dub the 1st 
magnetic tape with a magnetic recorder and reproducing device or a magnetic- 
reproducing deviceit makes it face that a memory means memorizes thisand the 
1st magnetic tape of the above is searched or played at high speed. 
[0013]When dubbing the 1st magnetic tape to the 2nd magnetic tapea signal with 
which a magnetic-reproducing device starts playback of the 1st magnetic tape is 
given to a magnetic recorder and reproducing device or a magnetic recording 
mediumand a magnetic recorder and reproducing device or a magnetic recording 
medium starts record with this signal. 

[0014]When dubbing the 1st magnetic tape to the 2nd magnetic tapea magnetic 
recorder and reproducing device or a magnetic recording medium gives a signal 
which starts record to the 2nd magnetic tape to a magnetic-reproducing 
deviceand a magnetic-reproducing device starts playback of the 1st magnetic tape 
with this signal. 

[0015]When a record time portion of the 2nd magnetic tape is longer than the 
record time of a recording part which should dub the 1st magnetic tapeA recording 



mode of a magnetic recorder and reproducing device or a magnetic recording 
medium is dubbed only by a canonical modeand it indicates that there is an excess 
recordable on the 2nd magnetic tape. 

[0016]When the 1st magnetic tape is pluralityit is made to make a memory means 
of a magnetic recorder and reproducing device or a magnetic recording mediumand 
a magnetic-reproducing device memorize all the record time of a recording part 
which should dub each magnetic tape. 

[001 7]A magnetic tape dubbing device is automatically turned off further again at 

the time of an end of dubbing. 

[0018] 

[Function]According to the magnetic tape dubbing method and device in this 
inventionthe 1st recorded magnetic tape by playing with a magnetic recorder and 
reproducing device or a magnetic-reproducing device in advance of dubbingDetect 
the record time of the recording part which should be dubbed and this is 
memorized to the memory meansThe residue of the 2nd magnetic tape is 
calculated [ 2nd ] with an arithmetic unit at the time of dubbing to magnetic 
tapeand from the above-mentioned memory contentthe recording mode of a 
magnetic recorder and reproducing device or a magnetic recording medium is 
automatically switched to a standard and a long time so that the recording part of 
the 1st magnetic tape may be restored to the 2nd magnetic tape. 
[0019]Immediate memory of the record time of the recording part which should be 
dubbed may be carried out to the memory means provided in the magnetic 
recorder and reproducing device sideand it may be sent to the memory means by 
the side of a magnetic recording medium from the memory means provided in the 
magnetic-reproducing device side. 

[0020]By playing the 1st recorded magnetic tape with a magnetic recorder and 

reproducing device or a magnetic-reproducing device in advance of dubbingWhen 

detecting the record time of the recording part which should be dubbed and 

memorizing this to a memory meansthis work can also be done in a short time by 

reproduction (search is also included) by a high speed. 

[0021] 

[Example] 

Below example 1. describes the example of this invention about a figure. Drawing 1 
is a block diagram showing Example 1 of this invention6 is a memory for 
memorizing the record time of the recording part which should dub the 1st 
magnetic tape 2since other composition is almost the same as the conventional 
composition shown in drawing 13 identical codes are given to a same or 
considerable portionand explanation is omitted. 

[0022]The flow chart with which drawing 2 shows operation of the magnetic tape 
dubbing device of this inventionand drawing 3 are what shows the state of 
magnetic tape when the 1st magnetic tape is dubbed to the 2nd magnetic 
tape Drawing 3 (a) shows the record time of the 1st magnetic tape drawing 3 (b) 
shows the dubbing state I of the 2nd magnetic tapeand drawing 3 (c) shows the 
dubbing state II to the 2nd magnetic tape. 



[0023]Nextoperation is explained. Based on the flow chart of drawing 2 operation of 
the magnetic tape dubbing device in the block diagram of drawing 1 is explained. 
The 1st recorded magnetic tape 2 is inserted in the magnetic recorder and 
reproducing device land from the target dubbing start portion to an end portion is 
played (Step S1). The dubbing time of this 1st magnetic tape 2 is read from a 
control track as a CTL signal by the control head 3and the CTL signal reading 
circuit writing 4 detects this (Step S2). The record time of the dubbing portion of 
the 1st magnetic tape 2 is calculated by calculating the read CTL signal by the 
system control microcomputer circuit Sand it memorizes in the memory 6 (Step 
S3). 

[0024]Nextthe 1st magnetic tape 2 is rewound to a dubbing start portionand it 
inserts in the magnetic-reproducing possible device 13and the 2nd magnetic tape 
17 is inserted in the magnetic recorder and reproducing device 1 (step S4). And 
the 1st magnetic tape 2 is played with the magnetic-reproducing possible device 
13and a signal is recorded on the 2nd magnetic tape 17 with the magnetic 
recorder and reproducing device 1 (Step S5). At this timethe system control 
microcomputer circuit 5 calculates the record time of the 1st magnetic tape 2 
memorized by the 2nd residue and memory 6 of dubbing time of the magnetic tape 
17As shown in drawing 3 (b)a recording mode to an EP mode (3X long time)from 
an SP mode (standard). Or all the records of the 1st magnetic tape 2 shown in 
drawing 3 (a) from an EP mode at an SP mode as shown in drawing 3 (c) control to 
be able to record on shorter magnetic tape (Step S6). Finallythe contents of the 
1st magnetic tape 2 are altogether dubbed to the 2nd magnetic tape 17and 
operation of the magnetic recorder and reproducing device 1 and the magnetic- 
reproducing possible device 13 is stopped (Step S7). 

[0025]When time to record time to record the record time of the 1st magnetic 
tape 2and record T1 and the recordable time in the SP mode of the 2nd magnetic 
tape 17 by T2 and an SP mode here by TS and an EP mode is set to 

TET1=TS+TE ** T2=TS+TE/3 It is an SP mode from **** type and ** type. 

TS=(3T2-T1) /2 ** EP mode TE = 3(T1-T2)/2 It becomes ** and the whole 

contents of the 1st magnetic tape 2 can be dubbed to the 2nd magnetic tape 17 
as it is. 

[0026]Example 2. drawing 4 is a figure showing the appearance of magnetic tape 
when the 1st magnetic tape 2 in the 2nd example is dubbed at the decided section 
with the 2nd magnetic tape 17Signs that it dubbed into the portion in which 
drawing 4 (a) has the record time of the 1st magnetic tape 2and drawing 4 (b) has 
the 2nd magnetic tape 1 7 are shown. 

[0027]This operation is explained. In Example 1 Example 2 at Step S5 and Step S6 
of a flow chart of drawing 2 . When dubbing the contents of the 1 st magnetic tape 
2 to the 2nd magnetic tape 17As the system control microcomputer circuit 5 
specifies the portion as for which the 2nd magnetic tape 17 is vacantand the 
contents of the 1st magnetic tape 2 are recordedas shown in drawing 4 (b)and 
shown in drawing 4 (b) at this timeThe system control microcomputer circuit 5 
calculates the record time of the 1st magnetic tape 2 memorized by the 2nd 



residue and memory 6 of dubbing time of the magnetic tape 1 7 when time runs 
shortA recording mode is made into an EP mode from an SP modeas shown in 
drawing 4 (b)and it controls so that all records of the magnetic tape 2 can record. 
[0028]In the example 3. example 2although drawing 4 (b) set up the specified 
interval to dub behind the existing recording sectionwhen specifying and carrying 
out dubbing recording of the portion as for which the 2nd magnetic tape 17 is 
vacant by insertion record etc.and the unnecessary recorded portionit can be 
performed similarly. 

[0029]As for example 4. drawing 5 in N division into equal partsthe 2nd magnetic 
tape 17 is a figure showing the appearance of magnetic tape when it dubs at the 
existing section of the inside carried out which was decided about the 1st 
magnetic tape 2Signs that it dubbed into the portion as which the record time of 
the program A of the 1st magnetic tape 2 specified drawing 5 (a)and the 2nd 
magnetic tape 17 specified drawing 5 (d) are shown. 

[0030]Nextoperation is explained. In Example 1 Example 4 at Step S5 and Step S6 
of a flow chart of drawing 2 . When dubbing the contents of the 1 st magnetic tape 
2 to the 2nd magnetic tape 17As shown in a figurein N division into equal partsthe 
2nd magnetic tape 1 7 as a certain portion carried out is specifiedthe contents of 
the 1st magnetic tape 2 are recorded and it is shown in drawing 5 (d) at this 
timewhen time runs shortThe system control microcomputer circuit 5 calculates 
the record time of the 1st magnetic tape 2 memorized by the 2nd residue and 
memory 6 of dubbing time of the magnetic tape 17A recording mode is made into 
an EP mode from an SP modeas shown in drawing 5 (d)and it controls so that all 
records of the 1st magnetic tape 2 can record. 

[0031]In order to change Step S1 of the flow chart of drawing 2 and to memorize 
the record time of the 1st magnetic tape 2 in the memory 6 in the example 5. 
above-mentioned example 1 thru/or Example 4The memory 6 can be made to 
memorize the record time of the 1st magnetic tape for a short time by operating 
the magnetic recorder and reproducing device 1 at high speedand searched or 
playing the magnetic tape 2 at a quick speed. 

[0032]In the example 6. above-mentioned example 2 thru/or Example 5the 1st 
magnetic tape 2 is played with the magnetic-reproducing possible device 13When 
the section which the system control microcomputer circuit 5 calculated the 
record time memorized in the memory 6and set it up arbitrarilyor the specified 
section has a margin in timeStop the operation which switches the recording mode 
of Step S6 of the flow chart of drawing 2and it is made to record only by a 
canonical modeand it will be displayed if there is residual time. 
[0033]Example 7. drawing 6 is a figure showing the magnetic tape dubbing device 
of Example 7. In drawing 6 the control signal terminal II and 20 by which the system 
control microcomputer circuit of the magnetic-reproducing possible device 13 
controls 18and the system control microcomputer circuit 18 controls 19 are the 
control terminal I of the magnetic recorder and reproducing device land other 
composition is the same as that of drawing 1 . 

[0034]Nextoperation is explained. In operation of Step S5 of the flow chart of 



drawing 2 at the same time the magnetic-reproducing possible device 13 starts 
reproductionA command is issued so that a reproduction start signal may be 
outputted to control terminal 111 9 from the system control microcomputer circuit 
18control terminal I 20 of the magnetic recorder and reproducing device 1 receive 
the above-mentioned commandand the system control microcomputer circuit 5 
makes a recording mode the magnetic recorder and reproducing device 1. The 
synchronization by the side of reproduction and record can be taken by doing in 
this way. 

[0035]In the example 8. above-mentioned example 7at the same time the system 
control microcomputer circuit 5 of the magnetic recorder and reproducing device 1 
carries out a recording start to the 2nd magnetic tape 17The command of a 
playback start signal is issued from control terminal I 20control terminal 111 9 
receives a commandand a playback start signal is outputted from the system 
control microcomputer circuit 18 so that the magnetic-reproducing possible 
device 13 may play the 1st magnetic tape 2. The synchronization by the side of 
reproduction and record can be taken like Example 7 by doing in this way. 
[0036]Example 9. drawing 7 shows the magnetic tape dubbing device in Example 9. 
In a figurethe data signal output terminal in which output 21 from the CTL signal 
reading circuit of the magnetic-reproducing possible device 1322 is outputted from 
the memory of the magnetic-reproducing possible device 13and 23 is outputted 
from the system control microcomputer circuit 18and 24 are the data signal input 
terminals of the magnetic recorder and reproducing device 1. 
[0037]Nextoperation of the device of drawing 7 is explained based on the flow 
chart of drawing 8 . The 1st recorded magnetic tape 2 is inserted in the magnetic- 
reproducing possible device 13and it plays from the target dubbing start portion to 
an end portion (Step S8). Nextthe CTL signal reading circuit 21 detects the 
dubbing time of the 1st magnetic tape 2 from a control track as a CTL signal by 
the control head 3 (step S9). The time of the dubbing portion of the 1st magnetic 
tape 2 is calculated by calculating the read CTL signal by the system control 
microcomputer circuit 18and it memorizes in the memory 22 (Step S10). 
[0038]Nextalthough the 1st magnetic tape 2 is rewound to a dubbing start 
portionat this timethe data of the memory 22 is transmitted to the data signal 
output terminal 24 via the system control microcomputer circuit 18and is inputted 
into the memory 6 from the system control microcomputer circuit 5. The 2nd 
magnetic tape 17 is inserted in the magnetic recorder and reproducing device 1 
(Step S1 1). And a signal is recorded on the 2nd magnetic tape 17 inserted in the 
magnetic recorder and reproducing device 1 at the same time it plays the 1st 
magnetic tape 2 with the magnetic-reproducing possible device 13 (Step S12). At 
this timethe system control microcomputer circuit 5 calculates the record time of 
the 1st magnetic tape 2 memorized by the 2nd dubbing timeresidueand memory 6 
of the magnetic tape 1 7It controls to be able to record on magnetic tape with all 
the shorter records of the 1st magnetic tape 2 shown in drawing 3 (a) from an EP 
mode at an SP mode as are shown in drawing 3 (b) and a recording mode is shown 
in an EP mode or drawing 3 (c) from an SP mode (Step S13). Finallythe contents 



of the 1st magnetic tape 2 are altogether dubbed to the 2nd magnetic tape 1 7and 
operation of the magnetic recorder and reproducing device 1 and the magnetic- 
reproducing possible device 13 is stopped (Step S14). 

[0039]Although example 10. drawing 4 is a figure showing the appearance of 
magnetic tape when the 1st magnetic tape 2 in Example 10 is dubbed at the 
decided section with the 2nd magnetic tape 17since it is the same as that of 
Example 2explanation is omitted. 

[0040]Nextoperation is explained. In Example 9when Example 10 dubs the contents 
of the 1st magnetic tape 2 to the 2nd magnetic tape 17 at Step S12 and Step S13 
of a flow chart of drawing 8 as shown in drawing 4 (b)As the portion as for which 
the 2nd magnetic tape 17 is vacant is specifiedthe contents of the 1st magnetic 
tape 2 are recorded and it is shown in drawing 4 (b) at this timeWhen time runs 
shortthe residue of the dubbing time of the 2nd magnetic tape 17The system 
control microcomputer circuit 5 calculates the record time of the 1st magnetic 
tape 2 memorized by the memory 6a recording mode is made into an EP mode 
from an SP modeas shown in drawing 4 (b)and it controls so that all records of the 

1 st magnetic tape 2 can record. 

[0041 ]In the example 1 1. example 10although drawing 4 (b) has set up the 
specified interval to dub behind an existing recording sectionit may specify and 
carry out dubbing recording of the portion as for which the 2nd magnetic tape 17 
is vacant by insertion record etc.and the unnecessary recorded portion. 
[0042]In N division into equal partsthe 2nd magnetic tape 17 is a figure showing 
the appearance of magnetic tape when it dubs at the existing section of the inside 
carried out which was decided about the 1st magnetic tape 2 in Example 12and 
since example 12. drawing 5 is the same as that of Example 4it omits explanation. 
[0043]Nextoperation is explained. In Example 9Example 12 at Step S12 and Step 
S13 of a flow chart of drawing 8 . When dubbing the contents of the 1st magnetic 
tape 2 to the 2nd magnetic tape 17As a certain portion whose N division into 
equal parts the 2nd magnetic tape 17 did is specifiedand the contents of the 1st 
magnetic tape 2 are recordedas shown in drawing 5 (d)and shown in drawing 5 (d) 
at this timeWhen time runs shortthe residue of the dubbing time of the 2nd 
magnetic tape 1 7The system control microcomputer circuit 5 calculates the 
record time of the 1st magnetic tape 2 memorized by the memory 6a recording 
mode is made into an EP mode from an SP modeas shown in drawing 5 (d)and it 
controls so that all records of the 1st magnetic tape 2 can record. 
[0044]In order to change Step S10 from Step S8 of the flow chart of drawing 8 
and to record the record time of the 1st magnetic tape 2 on the memory 22 in the 
example 13. above-mentioned example 9 thru/or Example 12The magnetic- 
reproducing possible device 13 is operated at high speedand the 1st magnetic tape 

2 is searched or played at a quick speed. 

[0045]In the example 14. above-mentioned example 10 thru/or Example 13play the 
1st magnetic tape 2 with the magnetic-reproducing possible device 13and the 
system control microcomputer circuit 5 calculates the record time memorized in 
the memory 6When the section set up or specified arbitrarily has a margin in 



timestop the operation which switches the recording mode of Step S13 of the flow 
chart of drawing 8 and it is made to record only by a canonical modeand it will be 
displayed if there is residual time. 

[0046]In the example 15. above-mentioned example 9 thru/or Example 14 drawing 
9_is a figure showing the magnetic tape dubbing device of Example 15and the 
composition combines drawing 6 and drawing 7 . 

[0047]Nextoperation is explained. In operation of Step S12 of the flow chart of 
drawing 8 at the same time the magnetic-reproducing possible device 13 starts 
reproductionA command is issued so that a reproduction start signal may be 
outputted to control terminal 111 9 by the system control microcomputer circuit 
18control terminal I 20 of the magnetic recorder and reproducing device 1 receive 
the above-mentioned commandand the system control microcomputer circuit 5 
makes a recording mode the magnetic recorder and reproducing device 1. 
[0048]In the example 16. above-mentioned example 15at the same time the 
system control microcomputer circuit 5 of the magnetic recorder and reproducing 
device 1 orders a recording start to the 2nd magnetic tape 17The command of a 
playback start signal is issued from control terminal I 20control terminal 111 9 
receives a commandand a playback start signal is outputted from the system 
control microcomputer circuit 18 so that the magnetic-reproducing possible 
device 13 may play the 1st magnetic tape 2. 

[0049]Example 17. drawing 10 shows the magnetic tape dubbing device in Example 
17. In a figurethe magnetic-recording possible device part with which 25 was 
unitedand 26 show the unified magnetic-reproducing possible device partand 27 is 
the unified magnetic tape dubbing device. 

[0050] Drawing 1 1 is a flow chart which shows operation of Example 17and explains 
operation of drawing 10 based on this flow chart. Firstthe 1st recorded magnetic 
tape 2 is inserted in the magnetic-reproducing possible device 26and it plays from 
the target dubbing start portion to an end portion (Step S15). Nextthe CTL signal 
reading circuit 21 detects the dubbing time of the 1st magnetic tape 2 from a 
control track as a CTL signal by the control head 3 (Step S16). The read CTL 
signal is calculated by the system control microcomputer circuit 18the record time 
of the dubbing portion of the 1st magnetic tape 2 is calculatedand it memorizes in 
the memory 22 (Step S17). 

[0051]The 1st magnetic tape 2 is rewound to a dubbing start portionand the 2nd 
magnetic tape 1 7 is inserted in the magnetic-recording possible device 25 (Step 
S18). A signal is recorded on the 2nd magnetic tape 17 inserted in the magnetic- 
recording possible device 25 at the same time it plays the 1st magnetic tape 2 
with the magnetic-reproducing possible device 26 (Step S19). At this timethe 
system control microcomputer circuit 5 calculates the record time of the 1st 
magnetic tape 2 memorized by the 2nd residue and memory 22 of dubbing time of 
the magnetic tape 1 7It controls to be able to record on magnetic tape with all the 
shorter records of the 1st magnetic tape 2 shown in drawing 3 (a) from an EP 
mode at an SP mode as are shown in drawing 3 (b) and a recording mode is shown 
in an EP mode or drawing 3 (c) from an SP mode (Step S20). Finallythe contents 



of the 1st magnetic tape 2 are altogether dubbed to the 2nd magnetic tape 17and 
operation of the magnetic tape dubbing device 27 of the magnetic-recording 
possible device 25 currently unified and the magnetic-reproducing possible device 
26 is stopped (Step S21). 

[0052] Although example 18. drawing 4 is a figure showing the appearance of 
magnetic tape when the 1st magnetic tape 2 in Example 18 is dubbed at the 
decided section with the 2nd magnetic tape 17since it is the same as that of 
Example 2explanation is omitted. 

[0053]Nextoperation is explained. In Example 17Example 18 at Step S18 and Step 
S1 9 of a flow chart of drawing 1 1 . When dubbing the contents of the 1 st magnetic 
tape 2 to the 2nd magnetic tape 17As the portion as for which the 2nd magnetic 
tape 17 is vacant is specifiedand the contents of the 1st magnetic tape 2 are 
recordedas shown in drawing 4 (b)and shown in drawing 4 (b) at this timewhen time 
runs shortthe residue of the dubbing time of the 2nd magnetic tape 17The system 
control microcomputer circuit 5 calculates the record time of the 1st magnetic 
tape 2 memorized by the memory 22a recording mode is made into an EP mode 
from an SP modeas shown in drawing 4 (b)and it controls so that all records of the 

1 st magnetic tape 2 can record. 

[0054]In the example 19. example 18although drawing 4 (b) set up the specified 
interval to dub behind the existing recording sectionit may specify and carry out 
dubbing recording of the portion as for which the 2nd magnetic tape 17 is vacant 
by insertion record etc.and the unnecessary recorded portion. 
[0055]In operation of the magnetic tape dubbing device 27 which consists of the 
magnetic-recording possible device 25 of which example 20. unification is doneand 
the magnetic-reproducing possible device 26In N division into equal partsthe 2nd 
magnetic tape 17 is a figure showing the appearance of magnetic tape when it 
dubs at the existing section of the inside carried out which was decided about the 
1st magnetic tape 2 in Example 20and since drawing 5 is the same as that of 
Example 4it omits explanation. 

[0056]Nextoperation is explained. In Example 19when Example 20 dubs the 
contents of the 1st magnetic tape 2 to the 2nd magnetic tape 17 at Step S19 and 
Step S20 of a flow chart of drawing 1 1 as shown in drawing 5 (d)In N division into 
equal partsthe 2nd magnetic tape 1 7 as a certain portion carried out is 
specifiedthe contents of the 1st magnetic tape 2 are recorded and it is shown in 
drawing 5 (d) at this timewhen time runs shortThe system control microcomputer 
circuit 5 calculates the record time of the 1st magnetic tape 2 memorized by the 
2nd residue and memory 22 of dubbing time of the magnetic tape 17A recording 
mode is made into an EP mode from an SP modeas shown in drawing 5 (d)and it 
controls so that all records of the 1st magnetic tape 2 can record. 
[0057]In order to change Step S17 from Step S15 of the flow chart of drawing 1 1 
and to memorize the record time of the 1st magnetic tape 2 in the memory 22 in 
the example 21. above-mentioned example 17 thru/or Example 20The magnetic- 
reproducing possible device 26 is operated at high speedand the 1st magnetic tape 

2 is searched or played at a quick speed. 



[0058]In the example 22. above-mentioned example 18 thru/or Example 21 play the 
1st magnetic tape 2 with the magnetic-reproducing possible device 26and the 
system control microcomputer circuit 5 calculates the record time memorized in 
the memory 22When the section set up or specified arbitrarily is generous in 
timethe operation which switches the recording mode of Step S20 of the flow 
chart of drawing 1 1 is stoppedand it records only by a canonical modeand it will be 
displayed if there is residual time. 

[0059]In the example 23. above-mentioned example 17 thru/or Example 
22operation of the magnetic tape dubbing device 27 which consists of the 
magnetic-recording possible device 25 with which drawing 10 is unifiedand the 
magnetic-reproducing possible device 26 is explained. In operation of Step S19 of 
the flow chart of drawing 1 1 a control signal outputs a reproduction start signal 
from the system control microcomputer circuit 18 at the same time the magnetic- 
reproducing possible device 26 starts reproductionThe magnetic-recording 
possible device 25 receives the above-mentioned signaland the system control 
microcomputer circuit 5 makes the magnetic-recording possible device 25 a 
recording mode. 

[0060]In the example 24. above-mentioned example 23the system control 
microcomputer circuit 5 of the magnetic-recording possible device 25 of the 
magnetic tape dubbing device 27 of the magnetic-recording possible device 25 and 
the magnetic-reproducing possible device 26 currently unifiedThe command of a 
playback start signal is taken out with a control signaland a playback start signal is 
outputted from the system control microcomputer circuit 1 8 so that the 
magnetic-reproducing possible device 26 may play the 1st magnetic tape 2at the 
same time it orders a recording start to the 2nd magnetic tape 17. 
[0061]Example 25. drawing 1 2 shows Example 25 of this inventionand carries out 
the same operation as Example 15 in the magnetic tape dubbing device 27 which 
consists of the magnetic-recording possible device 25 currently unified and the 
magnetic-reproducing possible device 26. 

[0062]In the example 26. above-mentioned magnetic tape dubbing deviceit is also 
possible to enable record of two or more 1st magnetic tape 2 to the 2nd magnetic 
tape 17. Dubbing is performed after making a memory means memorize the record 
time of the recording part which should dub all the 1st magnetic tape at this time. 
Drawing 5 (a)(b)and (c) expresses two or more 1st magnetic tape 2respectivelyand 
drawing 5 (d) shows signs that the 1st three above-mentioned magnetic tape 2 
was recorded on the one magnetic tape 17. 

[0063]Although the 2nd magnetic tape 17 was divided into division into equal parts 
and recorded in the example 27. above-mentioned example 26it may divide and 
record on the arbitrary sections if needed. 

[0064]In the example 28. above-mentioned example 1 thru/or Example 27after a 
magnetic tape dubbing device ends dubbingit may constitute so that the above- 
mentioned device may be turned off automatically. 
[0065] 

[Effect of the InventionjAs explained abovethe magnetic tape dubbing method and 



device by this inventionln order to start and dub playback after specifying the 
portion which is played once and needed while it can record certainlywithout 
breaking off all the contentswhen dubbing magnetic tape with the long record time 
to short magnetic tapeit is not necessary to dub a useless portion. Since the 
portion of the magnetic tape recorded was specified at this timedubbing recording 
is made leaving a former recording part also to the magnetic tape in the middle of 
use. In order to divide magnetic tape into N division into equal parts and to make 
dubbing recording in arbitrary partsone magnetic tape is utilizable for N text. 
[0066]By being made to carry out dubbing recording with the device only for 
reproductionand the device only for recordand providing a system control 
microcomputer circuit and a memory means in both devicesSince measurement 
and dubbing recording of the record time are made equipping each device with 
recorded magnetic tape and the magnetic tape for dubbingthe time and effort 
which replaces magnetic tape can be saved. 

[0067]By measuring the record time of the portion which should be searched or 
reproduced and should dub recorded magnetic tape once at high speedthe record 
time of the magnetic tape recorded for a short time can be knownand time which 
dubbing takes can be shortened as a whole. 

[0068]When it detects that the device by the side of reproduction started 
reproductionit detects that the device by the side of record started recordor the 
device by the side of record started record and the device by the side of 
reproduction starts reproduction at the time of a dubbing recording startThe 
timing of dubbing recording becomes exact and useless dubbing which is not is 
possible. 

[0069]Since it records on it by the good canonical mode of image quality and the 
remaining time was displayed on it when the portion in which magnetic tape is 
dubbed had a margin of long time rather than carrying out dubbing 
recordingmagnetic tape can be used without futility. 

[0070]Since two or more above-mentioned magnetic tape is divided into arbitrary 
length and the dubbing recording of it can be carried out to one magnetic tape for 
dubbing by making a memory means memorize all the record time of the recording 
part which should dub two or more recorded magnetic tapemany magnetic tape 
can be arranged efficiently. 

[0071]After dubbing recording is completedwhen making it a power supply shut off 
automaticallyhuman being does not need to take the side of a dubbing device from 
beginning to end till the end of dubbing further again. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the magnetic tape dubbing device 
concerning Example 1 of this invention. 

[Drawing 2] It is a flow chart which shows operation of the device of drawing 1 . 



[Drawing 3j lt is a figure showing the state of the magnetic tape in which dubbing 
recording was carried out by Example 1. 

[Drawing 4] It is a figure showing the state of the magnetic tape by which dubbing 
recording was carried out with the magnetic tape dubbing device concerning 
Example 2 of this invention. 

[Drawing 5] It is a figure showing the state of the magnetic tape by which dubbing 
recording was carried out with the magnetic tape dubbing device concerning 
Example 4 of this invention. 

[Drawing 6] It is a block diagram showing the magnetic tape dubbing device 
concerning Example 7 of this invention. 

[Drawing 7] It is a block diagram showing the magnetic tape dubbing device 
concerning Example 9 of this invention. 

[Drawing 8] It is a flow chart which shows operation of the device of drawing 7 . 
[Drawing 9] It is a block diagram showing the magnetic tape dubbing device 
concerning Example 15 of this invention. 

[Drawing 10] It is a block diagram showing the magnetic tape dubbing device 
concerning Example 17 of this invention. 

[Drawing 1 1] It is a flow chart which shows operation of the device of drawing 10 . 
[Drawing 12] It is a block diagram showing the magnetic tape dubbing device 
concerning Example 25 of this invention. 

[Drawing 13] It is a block diagram showing the conventional magnetic tape dubbing 
device. 

[Description of Notations] 

1 A magnetic recorder and reproducing device and 2 The 1st magnetic tape and 3 
Control head4CTL signal reading circuit writing5 system-control microcomputer 
circuit6 A memory7 rotating magnetic headsand 8 A regenerative-signal 
processing circuit9 monitor output terminalslO supply-side tape-reel number-of- 
rotations detector circuitthe 1 1 rolling-up side tape-reel number-of-rotations 
detector circuit12 A tape residual quantity arithmetic circuit and 13 A magnetic- 
reproducing possible device and 14 Regenerative-signal output terminal 1 5 A 
record signal input terminal and 16 A recording signal processing circuit and 17 
The 2nd magnetic tape 18 A system control microcomputer circuit19 control-signal 
terminal Hand 20 control-signal terminal I. 21 A CTL signal reading circuit and 22 A 
memory23 data-signal output terminal24 data-signal input terminaland 25 A 
magnetic-recording possible device and 26 A magnetic-reproducing possible 
device27 magnetic-tape dubbing device. 
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E««2T-r«><J:<» ■XHynMlcW^f'JfA 

[0020] E$i-^<7)ft i ©ass^-y^ 



it<t ys^-r^d <ttc <fc y, ?t:>?-*-'<»EflHteM> 

EMIHtflUlU C*i**^y#«lcE«*-*WU: 

ssic^ss* («*t,ftt?) icty, jsbihicc 

[002 1 ] 

[£SS0>J] 

5. E 1 1* d ©5? 0£©*J56#J 1 7 □ y ? El T\ 6 
lift 1 flMWKT 1 -^ 2 0^kf>yr^*E«S»©E» 

s$M*Eitr sftafr©* =e y Tfe y . ^ftt©*^* ia 

[0 0 2 2] H2M:C0«eji©««^-;/$flfV?£H 
©Ifjf^&ijVr^n-^-v- K $fcE3«ftl ©assiT 1 
- T^ft 2 ©fiSm^ - 7 IC * fcf > L ft <h $ ©SSM - 

y(ovim^r^(D-v\ 13 (a) i*fti ©assc^-:/ 

OEmil^U EI3 (b) l*ft2©K»;5 1 -y©y 
K'V^'tt^l *5iU El 3 (c) tt»2©Kft7 1 -^ 

[0 0 2 3] *lC»f^*ttWr*. EI2©7P-^*- 

h izm^m 1 ©? □ -v ? m ic &v ^>m^- tf v 
<7gim(DW)ft*mwTz>o E»»*©fti ©fis^-y 

2 «BtftEttH£SB 1 lc»A U a W©^' ic> 
»»fr6*7»»ST*S4T* Ux77S1) „ C 
©ft 1 ©lK$a7 1 -7 p 2©'?t:>yBf P^^P> h P-/U h 
77^if)Sa>h P-ZU'X-v K 3 lc j; y C T L <h L 

->7.7 1 A*iJffli^'rP>'[H]K5lcJ;y-»»LTx ft1©K 
SC^-y2©^f> y SU»<DE W« IB * ft W L T y =E 'J 
6(CE1tr« (Xt7^S3) . 
[0 0 2 4] ^IC Slfl)Igr-y2«^'t:'>m 

zmizmzmu Ksis^pjfig^Bi 3icjfAL, s 

ft. ft 2 ©{£^-71 7*8a»E^S^Sl ItSA 
(Xr7^S4) „ -€• LTv S1©IMt-7"2 5 
KSCB^RlSg^Sl 31CTSSL, BUKEMffi^ttBl 
TS2fflffi»r-^1 7tcfl|**E»-r* Ut7 7S 
5) „ d©<h3\ S20l«r-7'1 7<D#*iy79$r£ 
(DV&mt^^'J 6lcE1«?nT^Sft1 ©SSSv^-y2 
<OE«^BBi:*->Xxi*IMW?-< P >0SS 5 «<ltS L 
Ts ES^-K^EIS (b) tc^-r=t5lcs Pi- K 
(81*) ft^EP^-K (3fgJSfiP§ra) tc. SfttiEl 

3 (c) K5Vr<fc3tcE Pi- Kft^SS P=E- Kfc v E 
3 (a) IC^-Tftl ©BSSt7 1 -y2©^T©ESA\ * 

ysujisix-ytcEiiT'^sjiatc^jjai-r* (X77 

yS6) „ S&lc, ft1 ©SSv7 1 -7 p 2©^S^ft2© 
«ft?-yi 7tC^T^tf>yLT8t«E«»**«1 

S7) . 
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[0025] cct\ m om%. : r-y2(r>mmnr&* 

T1, H2©mS5 L -yi 7<DSP^E-KT0)IE^Rlt6 

B$P^T2, SP^E-KTIBii-r^B^^TS. EPi 

- KTfBtTt^lSP^T Ett5^ 

SPt-K TS= (3T2 
EPt-K TE = 3 (TV 

t*y» SI ^M^-^2CD^F»3S^^CD$$m2tD 

[0 0 2 6] £fifeffl|2. E4«m2 0Hfi6ffi|tt33lt*S 
1^lSSl5 1 -y2^ *2<D«»7 1 -'7l 7(7)3535*46 

6 nfc lag tc y tf v l <t ^ t - ynm* *s 

-riSlTfc'Jx i4 (a) limi WHS»7 1 -^ , 2CDie^ 
RB. E94 (b) \,Zm.2<DM5LT-y\ 7 <D&2>%HftlC<? 

[0 0 2 7] c©Bf^*KWr*. *JS«2W:*fcffi|1 
ICfcl^T* 13 2(7)73-^- RDX^vT'S 5MX 
^•y^S6lCT, lg 2 (7)52^-^1 7 lc£ 1 
-^2(7)(*l^^t:>^-rS^tCs 04 (b) IZTjkt* 
5lc^2C0fi3Sl7 L -7 p 1 7<D^^T^*SB»€-, 

l*g«t*SB»U £<7)i:*EI4 (b) K^f <fc d 
*^SLfc^lim2^Sl7 l -^1 7 <7)2'k: >-?1 

*^y 6icfait;*-;h.T^3iii <z>Mn,T-72 
©laws m t^isx^ lwbk* p > mss 5 l 

Tv gE«*-K*|g|4 (b) KjSfcfcolcS P^- K6" 
SEP*-ReU «Sl^-72<0lB»#£Tie»T* 

[0 0 2 8] £fife#J3. *86ffi|2lca3l,v^ 04 (b) 

*\ htm & nmsLT-yi 7<d 

[0029] flJSS#J4. H5ti*1 ®«*x--72*JS 
2©SB5f-yi 7(DNlf»?nrcF«gcD«^>*466n/c 

fc»J. 05 (a) WlS»7 1 -y2(7)7' , P'9'5AA 
©iB^BtWv 0 5 (d) lim2Wfi5a7 1 -yi 7<7)*i;E 

[0 0 3 0] *lciM^*lttWr*o HJ&flMttHSSflJl 
ICfcUT, E)2CD7P-^ + - hroXf'y^S 5Sl>X 
?7^S 6KT. ^2(735351^-^1 7 (CM 1 COSSSCt 1 
-^2C0f*lg^^ t>y-ri>^l-. 0lcir;-r=fc3lcm2 
CD5SM^-yi 7CONlf»Lfc*^g|3»^Ji^LTmi 
ONBSl^-T^flDpgSfclBaU £<7)<fc*E]5 (d) lc 

7 ©$re v?ismi©s»£ * ^ 'j 6 iciBit* nn^m 

1 ©i^y-y2©iraWM<!:*->*^IW»?'r3V 
ES&5#fmLT. IBSt-K^ES (d) KjjVTJ:? 
KSPt-Rb^EP^-RcU Sgl cdSSMt 1 -^ 



© 



T 1 =T S + T E 
T2=TS+TE/3 



•T1) /2 <3> 

•T2) /2 €> 

[0031] 5 . ±&mmm 1 nsjtfitiai 4 icfc 
Tx y ; Ey6icsi©asSi7 ; -^2©iBS^«-t3ifr 
y 2 zm^M&T-mm&tcim^-? % ~ -t ic y * 

SSB^TSg 1 <0iWl^-y<DlB*B$IH£* ^ 'J 6 (CfBtt 

[0032] mmm e . ±iznmm 2 nmmmm 5 k 33 
l^T. ts«s*Ritg^si 3icrmi <7)68ss^-72£ 

B£U y 6tel31iLfcl3IWIH*VX^ldM»^ 
f P VEISS 5 LTffltlClSJe LfcEIBk S fcttJB 

^L/cEF^tCBfP^lc^^^li^ti, 12! 2 (7)7 P- 

f + -h(07fyys eois^^- K^y&^tbfE 
*iL46t*i^- K^^Tias*** jsumntffttitf 

[0033] &mm7. m6itmmm7<DMirLT-zf? 
->7.7 i /*»jffl)V'rp>isiai sjbMtiwr^ftJWiW? 

[0 0 3 4] ^iCiJjmcrPUT^-r^o I2J2(7)-7P- 

sbi 3««»**iw*6-r*traB*i!:» -y^rumm-?* 

IDiES 5 ««8S^;fBSW^SB 1 ^ffi**- Re**. 

j; 3 tc-r * £ <h tc J: y n^m ttrnmnmrn* t zzt 

[0 0 3 5] Hffi0iJ8. ±IB**ffll7lcaf T, SSMfB 

if b^^b 1 a^^uvm^^ p vmss 5 1m 2 <dbs 
tr-7"i 7tciatiji46-r*i:raB#tc» w®m>=i-\ 20 
■tyB^teii^^^ais+i, m»4S?iii 9««# 
^gitsxy. sasis^Ritg^M 1 3 6^mi©5SM^- 

^ , 2 5-^-r*cfc-5->X-7 1 /**Jffli^-l'P>lH]Kl 8J;y 
S£MI«i«#*tti7JT*. dcDct^tc-r^CiilCcfeyil 

*o 

[0 0 3 6] H6g^J9. 0 7tiHJ&#J9Kfctt3«gMx 

-r^tfvy*»*sr. laicfei-NTx 2 1 itm^m^ 

RTtg^B 1 3 © C T L fl|«M»K y E£S, 2 2 «5S^S 
iBJtfeSBl 3(Dy^y, 23tt->X7iW7-f^> 

nitti 8«i:yia7]trn*T r -*fB*aj7]4rf» 24t*es 
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[0 0 3 7] <fclt. W8<D7n-**- 7 

icm 1 fcfV?B$IB£3 > h P-/U h 

7';^>h p-vU'n y K 3 tc J: y C T L im^t L 

9) „ L ft CT Lim^isXT^Mffl-**^:/® 

ssi 8tCcfcy^mLTSioKax-y2(D^t;>^a3 

4M)BM*WIU *^y 2 21CKHTS »T77*S 
1 0) „ 

[0 0 3 8] «i <o«*^-^2*^k:v^i««j 
y 6 icA73?ti«.o «fc, m2os$si5 i -yi 7^aas 

fBttff^SB 1 Kit Ur^SI 1) . *L 

^^-^><hi5iB#ic. a*iaai9^eiii (cjfALfc»2<o 

7lC«^IStl-r« (Xt-^SI 2) . 

mrstzz/xr MW7-r tffm lt- §bh 

t-K*H3 (b) ic^-Tcfc^lCSP^-F^eEP^ 
-KKs $/cl*0 3 (c) lC3*TJ:5fcEP^-KfrS 
SP^E-KIC, i3 (a) (C^-TMI OSSM^-^2CD 

»t* (Xx7 7si 3) o s&ic miofiasix-^ 

2©rt«:&*2(D«*l7 1 --7l 7lc^T^f>'7"LTaS 

scib^b^ss i tmnm^m&m 1 3 oafFs-ffit 
uf^s 1 4) o 

[0 0 3 9] SJS0J1 0. HI4ti^)Sg^J1 OlCfcW-** 
1 CDlK5tx-y2;&Sg2 0l8»;x-7l 70*^>*4bS 
ftfc EPH ic ? If > ^ Lfc t * <7>&£l r - 7<D«? *ST 
HT**#* Slttffil2<kra«Ta5*©TttR8* i ilflSf 

[0 0 4 0] ^icKf^itot^TlK^r*. ItSSflJ 1 oii 
*Sfe^J9lCfc^Tv 08«7O-f + -h©Xf77'S 
1 2MXxyys 1 31CT, $2©ISr-yi 7lc 

(b) tc^-r^-pli:, M2CDSSS7 1 -7 P 1 7(D^fTt> 

*»»**b* ltjs 1 osssrx- 7 2 (omm^iEU U 

'(7)<*:*I214 (b) BSIHfl^ELfcii^ 

l*1g2C0i8^-7l 7<D*fcfV$l*IB<0»«<!:* 

'J 6 (cfBIS^tlTC^fg 1 0I«t-7' 2 <73lB»Bf fSi: 

^04 (b) (C/T^f <£ 5 ICS Pi-KfrSEP =E— FIC 
U »i ©«ftx- , 72<Dffi*tf£TB»T#*J:5U: 



[0 04 1] HfifeflJI 1. ISfiSflJI OKfcl^T, 14 
( b ) l*^e>?'-r «*B3£|Zni]«SEIBaizn0)&lz:K£ 
LTl^Stf. -O+r- hfBii&^lCcfctlt^OT&SC^- 
71 7 ©S^T^S9J»-¥>. *BftfB»3f*»#*»J£ 
L T # fcf v ? IBS? L T £ l\ 

[0042] HJfcflJI 2. E5«HfiSfflJ1 HZfctfZm 
^ <DM%.T-72*m2CDWi%,T-7"\ 7(DN«»*tl 
/c F*3 <D 3 >*46 6 tttc EM It 9 tf > ?* L fc i * ©SSSl t 1 

[0043] zuzmmz-o^xmwtz* nmmi 2 it 

1 2S^T77"S1 31CT, m2 0)M%v L -7l 7 \z 
&-\<DM$.T-Zf2(DPi®l!:V ey7?Z>mc. ID 5 
(d) lCtr.T£ ; HC&2<Dm% : F-y\ 7<DN&ftLtc 

LT* 1 GHttftlx-^artSfcBli 
U CCitiS (d) tf:;jVr<fc5lc, B^ffli^S Lfc 
«^(iS2 (DBSSix - 71 7 <D 9 tf > y^lB<0»« <h s 

t^'j 6iztm-stiT^zm'\ <DMnT-72<Dimm 

IH£*->AxA*iJW?-r a VEItt 5 tfltULT, fS»=E 
-K£E15 (d) ItSt.t^lcSPt-KfreEPt- 
RcU m-\ «Dia^x-y2<DlBS3b^TlB^T*5<fe 

[0044] siffiM 1 3 . ±fsnfifcflj 9 nmmmm i 2 

-?2 mztmf&mm-tzrctbK. msm^m&w. 1 
3 fcasaxwES-e* 1 ojkscx-^2 ^jsi^jUst^ 

[0045] 1 4 . ±tmmm 1 0 ^susg^j 1 

3tcfcUTx ^«S^RlttSMl SICT^ICD^T 1 - 
^2^g^U ^^'J 6lClB1SL/;:I3^^^v'X7 l I»> 
*J»^-f P >E1K 5 jbSftKLT, a*lcKS*fcW:»S 

-fr- hfflXT7?S 1 StDfB^t- K^«jy*jl*lfiff 
*±46T«*^- K©^T'lB»*"t*. sumn^fttitf 

[0046] USSfll 1 5 . JcfB^BSf5U 9 TbSH^J 1 4 

*m?m?& y . tommm e t m 7 1 

[0 0 4 7] ^IClb'f'FlCO^TiMB^-r-So H8£D7P- 
ft-K5X777"S1 2<75»ffKfcL>Ts ffimB^Rl 

-Tp>1h]SS1 8(CJ:»;MmiHFI1 1 9 lcS4l»S6«** 

[0 0 4 8] *Bfe#«1 6. ±IB*fiS^J1 5lC*5t^ fiS 
SvlBtiS^S 1 Cv-Xf/xiBV-C P >0K 5 2 
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Ill 9tf***9WKV* SBUKSSRTtfiftH 1 3tf*1 

roessi^ - r 2 £® se-t * * 3 -> x ? -r □ >m 

[0 0 4 9] Hfi£#J1 7. HI Otiftfifcftll 7[Cj3W-S 

ojKy-rytfv^e^sr. Bucasi/'T* 251*- 
mtzftitmMMTmibw&»* 2 6 i*— «b**ift 
mfunz. ^mamma** u 27 \,t-mt Ltcm^ 

[0 0 5 0] Ell 1 ti^SS^J 1 7©i^t7P-f 

*«*«£rTI&£»2 61«:}*AU BW<0^e>^BIItt 
0»»&tl7V^CTI9£r« Uf7 7S1 5) o * 

f-7'^<)SaV ho-jK7 K3tc«J:y CTL«A£ 

LTCTLf§^gi*ixyi2iK2 1 *M$aj-r* (X777 

SI 61 . Irc?*fcbiLftCT Lfi^->XxA*iJffl|-7-fn 
V0S&1 8KJ:»J9UIU *1 flMaMK^-^C^bfV 

i*w»©e«*n*itii lt* * U22 icenr « u 

r'y7S 1 7) o 

[0051] *eic *i c7>&af^-:/2£#ti>ypj 

IE*RTIiBSiI2 5tf:*Af S (XT7 7S 1 8) . £ 

ft, *i ©«»7 i -^'2*»fts*Rrfi6«ii2 6iczn 
£.?ztmmc w*rei»RriiB»B2 5icjfALft*2 

<DK*^-n 7 te«A*ffi»T* U?77S1 

9) . C£D<b3\ g2(DSS?-7l 7©^tf>^IB 

©»A£*^y 2 2icib***it^** 1 wsaMx-y 
2 ©iBttisvfc-vzT 1 ASHtti^'r □ >sa 5 mm u 

E»t-K*BI3 (b) ICS-TJ:31CS Pt- KfrSE 
Pt- KlCs $ftteE]3 (c) lC^"r«fc-5ltE Pt-K 
frSSP*-Rc, El 3 (a) lCijiT*1 ©aSlx-? 

2©^T©iaa*««fcyjai''«ftx-^ciBi!iT s **j:3 

icWt^ Ur77S2 0) „ Attic, *1c7)&a§ix 
-72<D|*gS**2©tt«7 ; -? , 1 7lC£T#fcf>?L 

t, -*wb*tiTi"*«»ia»Rrtt«»2 5 taai«»* 

±*-fet* (7,T77S 2 1). 
[0 0 5 2] HJ$g#J1 8. EI4ti*l5g^J1 8(C&(*«ft 
1©IMx-72^ *2CD85§ix-:/1 7CQ35*;*A6 

sttftEnaic *f tr> ?' Lft <t ^roass;^- 

tHTJBS^ *«WI2£m«T**OTIWB*1l«-r 

[0053] fttcnmcot^Tiswrrs. sawji bu 

5lS£flJ1 7l«:*Sl/>T, 01 1 ^-fr— hcDX^-y 

1 8MXT77S 1 9ICT, S2©ISt-71 

4 (b) lC^-T<i; 3 KJg 2 ©«*^-n 7©ffi^Tl» 



^(7)i$E14 (b) ICtjvT <fc 3 KB^tf Lftif^i 
*2c7)58^-7l 7©4ft>^fl9IBfl!>««i» ^t'J 
2 2^16***1^**1 <0«»7 1 -^ , 2©E«ftlHt 
*->XxIdMtP7-fa>ia*5#tHILT\ E«*-K 
£1214 (b) lt^-TJ:3tCS P=E- K#5E Pi- KIC 
U *1 ©Kft^-^OlBIStf^TKaT'**.*:^;: 

[0 0 5 4] HJfcflll 9. nmmi 8lCfcl^T, B4 
(b) tt^rtf>yr*»S£EIH*KI3«IEIB©«lciaft 
Lfttf, -fv-y— hlBAW££U*2 ©SSfv^ 1 - 7° 1 7 

[0055] $mm2 0. — tnt**iTv*»iKie«Rr 
tg^B2 5 6 t^e.^*aa^^- 

7^'K >^gg2 7©»mc33l^T\ H15ti||!56#J2 0 
lcfctt**1 <DBS^-^2^*2WaSSv5 1 -yi 7© 
N H#* ftfcrt(D**^5ftfcEIHUc#£;'?' Lft t 

[0 0 5 6] 5Wcttf**BttBf3. SfiWM 2 0 tt*St«l 
1 9lCfcl^T, 121 1 ff)7Q-ft- hcox^-^ys 1 
9SU'7>T7 7S 2 01CT, *2<0IHS[?--:71 7 It* 

(d) lC^-T«fe3lC, *2t735&$l^-7l 7<75N3?#L 
ft»*ap»*»*LTSB 1 <DM$l : r-y2(Dft®*tZm 
L, C<B£*BI5 (d) tc^t-=fc3KB^tf*£Lfti§ 

^ti, *2c7)KM^-yi 7 v>v\£y<?v$mo>ftm.t* 

iU 2 2^13***1^**1 ©5B«y-^ 2 ©IBtiBS 
BBtSS'X^ft'Jffll^-r a VE1BI 5 tfl+SLT, iBSlt 
-KSH5 (d) IZtts?£oIzS Pi- F^5E Pi- 
KtcU *1 c7)ffi[^5 1 -^2c7)iB^^TI3^T**J: 

3ic*jffl)"r*o 

[0 0 5 7] Hl5S^J2 1 . ±IBHSfc#Jl 7 7T»S*««I2 
OtCfct^Ts 131 1 c7)7P-^-^- h£DX5 1 >7 p S 1 5 
frSXrvyS 1 7%EILT> ^ =E 'J 2 2 IC* 1 C7)ffi 
ft^-y2 0ia»^IH*IB*-r*fc46(C» KSCB*EnItE 
e»2 6*»aT!W**ti\ *1 C7)as§l5 1 -y2^^^ 

a«?***ft»ssr*. 

[005 8] HfifeM 2 2 . ±sBHB&0iJ 1 8 Tb^MIMm 2 
1 ic^t^T, &3US£pJ#£gS2 6 ICT* 1 cTJSSSvt 1 - 
72*JV£U «'J 2 2lcgB*LftlBSB#B3*->X7 1 

i»«nP7'r p viass 5 #tt-iv it, •(iittcis^^ftiijg 

-^■V- hC37T7 7S 2 OcDlBlii- K*Wy»A« 

if**i«-s^-r*o 

[0 0 5 9] *S6fflJ2 3. ±iB*S6^J1 7 7i2HSS^J2 

2tca^T, iai 0©— mb*ti7^*Bdaai?tt8 

■ 2 5£Bta[B£RT1lg£il2 6 6^6^*58^^-7"^^ 
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>^8I2 7 <DW)mz^-cmW?2>o 01 1 ©7P- 

tg^s 2 6 # * <t n w tc -> t. x umiV'T 

a>I3SSl 8«ky*JWfl|*Ai«BSIIIft6«**lil*U ± 

iBfi^«sKSifB«pifigsa 2 5 tfsw-ai y » ->xfi»« 
3 vhss 5 ^sasctBiapr^a 2 5 s-ieti^- k 

[0 0 6 0] nmffl2 4. ±E*«Sffll2 3 iZiS^Zs - 
m.2 5CD->7.7 1 ^W^'f 3>Stt5fl«» m2tD«sm^ 

[0061] nmffl2 5. w\ 2tez(owfi<Dmmm2 

5 £ttftljf£qni&£B2 6fr£>tit*miB. ! T—-79\ZZ/9 
&B2 7lCfc^T. jgfifcffill SiRWUSJMWr*. 
[0 0 6 2] *ffi9J2 6. ±K««x-^t:>^«B 

icas^T» isi&cQsgi co&s^- 72*^2 cdsss^- 
71 7icgBSpi^ic-rsct i £iRrt6T"**c c<o<t* 

©kbhsv*^ y#«fcE«* -efcHL ^trv^e 

3„ 115 (a) % (b) % (c) ti*ftfft«»©B 1 
©Bfct^-^^SU HI 5 (d) ti±IB3*£D^1 CD 
i»r-72*-*fl)8M[T-7"1 7lcE«Lfc«ff* 

[0 0 6 3] HfiSfl|2 7. ±|B£ftM2 «2© 

assc^-^i 7*«&ic#i*TiBMLfctf« #bu:*&u 

TffB©KMtf:#W-Tre»LT«bJ:i.\, 
[0064] ^fiSfll 2 8 . ±f BUfiSflJ 1 JbS^J&ffl 2 7 

ic fc^Ts - y 9 if > ? asatf y t > 9 *»7 r 

£<k. S«iWte±K«B®a»*<J!JS<i:3U:«jaLT't> 
[0 0 6 5] 

ft^-^trv^jOSKHSBtt* K«l5IH<DSl^B« 

S*3*«]*i*C<!:ft<«*lc|3ta"P**traRtc» HB 
S£ L Ti&S <h f ZZmZiZTZ. L T 6 B££ MM L 2" 

[0066] sfc, siiifflcogaiiB^fflto^aic 

* y 9£y9nZm?2> cfc3lcLs n«B(c*>^7i»MB 



^□vsis^y^ yf^ftfctsw-a y* es 

BtcSB Lfc 3: $ EBtffHOBB t fcTv^lBBtf?* 
efeA6BB^-7*Atitta.«9llll*Mirtt«. 
[0 0 6 7] BBW*®B»C?-y*— BBBT 

MB*-* J: 3 * C £ icj: y , Bftn icGBB-frOtt 
By-yoBBWMnfctt* E 9£>9lzm? 

[0 0 6 8] Sfcs $rt?>$TBBB*&B5fclf£ffl©BB 
tfW£*MfcLfc©*«aiLTE»«©«BtfB«£M 
«»r 5 «fc 3 tc Lfc y » iBBHMa>£a#eB&Mtt LfcCD 
LTj9£fl®tlB*HI£eMttr 3 let" 5 SI 
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